Present study was designed to evaluate potential risks and benefits of adjuvant radiotherapy in selected patients with intermediate-risk endometrial cancer. A total of 100 patients with stage IB grade II endometrial cancer followed up in Radiation Oncology Clinic at Dr. Lutfi Kirdar Training and Research Hospital were evaluated retrospectively to determine the influence of postsurgical adjuvant radiotherapy on disease-free survival, local recurrences and locally-relaps free survival. Side effects related to adjuvant radiotherapy were also evaluated. Forty-seven (47%) patients were determined to undergo total abdominal hysterectomy + bilateral salphingo-oopherectomy and 53 (53%) patients, total abdominal hysterectomy + bilateral salphingo-oopherectomy + pelvic lymph node dissection. Postsurgical adjuvant radiotherapy was administered in 77 patients (77%), while the surgery was the sole medical intervention for 23 patients (23%). The median follow-up period was 40.5 months (range: 6-139) Five-year disease-free survival (96.6% vs. 80.5%; p< 0.01) and local control (98.6% vs. 80.5%; p<0.05) were better in patients who were administered postoperative radiotherapy compared to patients without postoperative radiotherapy. In conclusion, while our results concerning homogenous sub-population of patients with stage IB grade II endometrial cancer seem to support the use of postoperative adjuvant radiotherapy, larger and more detailed prospective studies are required for determination of its exact prognostic value.
INTRODUCTION
Endometrial cancer is the most common gynecologic malignancy diagnosed in the western countries. Over 75% of these cancers are classified according to staging of the International Federation of Gynecology and Obstetrics (FIGO) I-II with favorable prognostic factors. 1 However, a subgroup of patients with early-stage disease will have cancers characterized by pathological features that considerably increase the risk of both locoregional and distant relapse. This intermediate risk category has been defined as lesions that invade the myometrium (stage IB/IC) or cervix (stage IIA/IIB). 2 The standard treatment for patients with stage I endometrial cancer is surgery, consisting of peritoneal lavage for cytology, extra-fascial total abdominal hysterectomy and bilateral salpingo-oophorectomy (TAH+BSO) and dissection of pelvic and aortic nodes. 3 Intraoperative inspection and palpation of abdominal organs, including the diaphragm, liver, omentum, and pelvic and bowel peritoneal surfaces together with the pathological results form the optimal basis of future adjuvant therapy. 3 Recommendation for adjuvant therapy is determined by risk factors that affect local recurrence and death rates, such as stage, myometrial invasion degree, grade, lymphovascular invasion and patient age. 4 The National Comprehensive Cancer Network (NCCN) Practice Guidelines for Endometrial Cancer version 2000 recommended observation, vaginal brachytherapy (VBT), or pelvic RT with or without VBT as adjuvant therapy for patients with stage IA grade 3, stage IB grade 2, and stage IC grade 1 cancer. 5 However, the value of postoperative RT in the treatment of patients with stage I endometrial carcinoma is controversial due to a lack of data from randomized studies and the low relapse rate. 3 According to a systematic review and meta-analysis of 1770 patients from four randomised trials 6 as well as data from the ASTEC/EN. 5 radiotherapy trial 7 , adjuvant radiotherapy results in a small reduction in risk of isolated women with intermediate-risk and high-risk early-stage endometrial cancer. 8 Although adjuvant radiotherapy causes a decrease in local recurrences, no advantage on general survival rates has been shown. Post-operative policy is still ambiguous, especially in some selected sub-group patients, such as medium-risk Stage IB, grade II patients. 3 Since the requirement of post-operative adjuvant radiotherapy among patients with stage I endometrial cancer is still a subject of debate, we aimed to present data on use of postoperative radiotherapy in endometrial carcinoma by evaluating potential risks and benefits of adjuvant radiotherapy in selected patients with intermediate-risk surgical stage IB grade II endometrial cancer. 10 In patients lacking pelvic lymph node dissection (PLND) as a component of surgical operation, staging was accomplished via the depth of myometrial invasion as well as total abdominal MRI confirming lack of extra-uterine disease. Cases with papillary serous or clear cell histology in their pathological examinations were not included in the study.
PATIENTS AND METHODS
Fifty cases received intracavitary radiotherapy alone at a total dose of 30 Gy in 5 fractions, 11 cases received pelvic radiotherapy alone at a total dose of 46-50 Gy over five weeks, and the other 16 cases received intracavitary RT at a total dose of 20 Gy in 3 fractions after application of 46 Gy pelvic radiotherapy. External radiotherapy was administered in conventional doses via a four-field box or 3D-CRT technique, using a 15 MV medical linear accelerator (GE Saturn 41-Siemens Oncor-Varian Clinax). It was planned so that during radiotherapy the PVT would encompass the pelvic lymph nodes by a 2 cm margin. Intracavitary radiotherapy doses were identified within depth of 0.5 cm from the vaginal area. Dosage was applied using the ''Target II treatment planning system" and measuring the rectum and bladder doses of each patient. Intracavitary treatment was given by afterloading unit of the type Curitron with Cs-137 sources.
Statistical Analysis:
The analysis of survival rates was conducted via the Kaplan-Meier method. Time to progression was determined as the time from surgery to recurrence, metastases or, death due to other reasons without recurrence; general survival was determined as time lapsed from diagnosis till death. Local-relapse free survival was defined as the time from surgery to local recurrence or last follow up time. Survival curves were compared using the Log rank test. The Cox proportional hazard model was used to analyze the effects of several variables on survival. The comparison of different clinicopathological characteristics were done using the Chi-square test.
RESULTS
According to patient demographics and clinical features summarized in Table 1 , median age (minmax) was determined as 58 (33-82) years. A total of 64 (64%) patients were at or younger than 60 years while 36 (36%) patients were older than 60 years. According to hospital records, surgical operation was total abdominal histerectomy (TAH)+bilateral salphingo-oopherectomy (BSO) in 47% (n=47) of patients while 53 (53%) patients had underwent TAH + BSO + Pelvic lymph node dissection Median duration (min-max) 40.5 (6-139) of follow up (months)
BSO: bilateral salphingo-oopherectomy; IC: intracavitary; PLND: pelvic ± para-aortic lymphadenectomy; RT: radiotherapy; TAH: total abdominal hysterectomy (PLND). Lymphovascular invasion was present in 16% of patients. Postoperative adjuvant radiotherapy was performed in 77 patients (77%) including pelvic radiotherapy (11%; at a total dose of 46-50 Gy over five weeks), pelvic radiotherapy + intracavitary radiotherapy (16%; pelvic radiotherapy in a dose of 46 Gy was followed by intracavitay radiotherapy at a dose of 20 Gy in 3 fractions) and IC alone (50%; at a total dose of 30 Gy in 5 fractions). On the other hand, surgery was the sole medical intervention for 23 patients (23%). The median followup period was 40.5 months (range: 6-139) at the end of which all patients were still alive (Table 1) .
Postoperative radiotherapy was administered in 45.5% and 54.5% of patients with TAH+BSO and TAH+BSO+PLND operations, respectively. Route of postoperative radiotherapy application with respect to surgical treatment is given in Table 2 .
Throughout the follow-up, local recurrence was observed in a total of 6 (6%) patients among which patients with postoperative radiotherapy composed 33.3% (n= 2). Vaginal ± pelvic recurrence developed in 4 patients (66.6%), distant metastasis occured in a single patient (16.6%), and combined vaginal and distant metastasis developed in 1 patient (16.6%). In 4 (17.3%) of 23 patients patients without postoperative radiotherapy, local recurrence was detected in 3rd, 4th, 8th and 18th months. However local recurrence was observed only in one patient (1.2%) among 77 patients with postoperative radiotherapy in the 8th month of follow up. Data concerning local recurrence among patients are summarized in Table 3 .
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UHOD Number: 2 Volume: 21 Year: 2011 Figure 1 ). Five-year disease-free survival rates (96.6% vs 80.5%; p< 0.01) were better in patients with postoperative radiotherapy when compared to patients without postoperative radiotherapy (Table 4) . Five-year disease-free survival rates obtained among patients with endometrial cancer were signifcantly higher in case of pelvic radiotherapy when compared to pelvic + intracavitary radiotherapy and intracavitary radiotherapy alone groups (p< 0.05 for each; Table 3 ). Figure 2 ). Five-year locally-relapse free survival (98.6% vs 80.5%; p<0.05) was better in patients with postoperative radiotherapy when compared to patients without postoperative radiotherapy (Table 5) . Five-year locally-relapse free survival observed among patients with endometrial cancer was significantly lower in intracavitary radiotherapy alone-group when compared to pelvic radiotherapy and pelvic + intracavitary radiotherapy groups (p< 0.05 for each; Table 5 ).
Toxicity assessment revealed that 18 (23.4%) of 77 patients treated with postoperative radiotherapy experienced acute side-effects (Table 6 ). External radiotherapy was associated with acute side effects in 4 patients including urinary disorder (n= 1), diarrhea (n= 2) and vaginal stenosis (n= 1). Six of acute toxic events were related to intracavitary radiotherapy including urinary disorder (n= 2), vaginal stenosis (n= 3) and urinary disorder + vaginal stenosis (n= 1). External + intracavitary radiotherapy was associated with toxic side effects in 8 patients including urinary disorder (n= 3), vaginal stenosis (n= 3) and urinary disorder + vaginal stenosis (n= 2).
When chronic side effects were evaluated, it was noted that of 5 chronic side effects, 1 was related to external radiotherapy (diarrhea), 1 was related to intracavitary radiotherapy (vaginal stenosis) and 3 were related to external + intracavitary radiotherapy including chronic vaginal stenosis (n= 2) and rectitis necessitating transverse loop colostomy (n= 1). There were no recurrences.
Univariate analysis revealed that while prognostic value of radiotherapy was shown via its significant association with better local-relapse free survival (p= 0.013), disease-free survival (p= 0.05) and overall survival (p= 0.026), there was no relation between presence of lymphovascular invasion, type of surgery and age. Multivariate analysis revealed no statistically significant difference for factors. 
DISCUSSION
Endometrial cancer is confined to the uterine corpus for 75% of cases at the time of diagnosis and uncorrected survival rates of greater than 75% are expected among these patients. 11 However, an intermediate risk category has been defined as lesions that invade the myometrium (stage IB/IC) or cervix (stage IIA/IIB) are characterized by pathological features that considerably increase the risk of both loco-regional and distant relapse. 2 While treatment modality for low risk, high intermediate risk and high risk endometrial cancers have gained clarity, adjuvant whole pelvic radiotherapy for patients with intermediate-risk endometrial cancer (IA G3, IB G2) is still being endorsed. 2, 12 Recent data from two prospective randomized clinical trials show a reduction in recurrence rates by adjuvant whole pelvic radiotherapy following total abdominal hysterectomy and bilateral salpingooophorectomy (TAH-BSO) with or without lymph node sampling. However, neither of these trials demonstrated that adjuvant pelvic radiotherapy improved overall survival. 12, 13 In the multicenteric, prospective, randomized Postoperative Radiation Therapy in Endometrial Carcinoma (PORTEC) study 13 , adjuvant radiotherapy in patients with "stage I" endometrial cancer was reported to reduce local recurrence but had no impact on overall survival. The GOG 99 trial 12 concerning role of adjuvant whole pelvic radiotherapy in women with stages IB, IC, and IIA endometrial cancer following TAH-BSO reported that adjuvant radiotherapy significantly reduced the risk of locoregional recurrence without a significant difference in overall survival. In another study conducted with 540 women with endometrial stage I cancer who had received postoperative vaginal radiotherapy 14 , although pelvic radiotherapy reduced vaginal and pelvic recurrence (2% vs 7%), more distant metastases were found in the pelvic radiotherapy group (10% vs 5%), and 5-year survival was not improved (89% vs 91%).
In contrast to published lack of an evidence concerning survival advantage related to postoperative radiotherapy in endometrial stage I cancer 3, [12] [13] [14] , the effect of postoperative radiotherapy on 5-year survival and locally-relapse free survival were significant in our study. Therefore our finding of better 5-year survival and locally-relapse free survival obtained among our patients with postoperative adjuvant radiotherapy in terms of overall as well as radiotherapy-specific results seem remarkable in this manner.
In fact, overall local recurrence rates obtained in the present study including a homogenous population of patients with stage IB grade 2 endometrial cancer were much lower than the literature which was 13-19% for populations composed of stage IC G1-2, IB G3 endometrial cancer. 12, 15 Adjuvant RT treatment was reported to reduce the local failure rate from 14.7% to 6.6% in deep invasion and from 20% to 4.4% in cases with high-grade tumors (G3) and deep invasion (14) . Similar results were also reported from PORTEC study. 16 Similar to consistent data on reduction in local recurrence rates for deep invasive and high grade endometrial tumors, patients with postoperative radiotherapy enclosed only 2% of overall local recurrence. Lower local recurrence rates obtained among our patients with post operative radiotherapy was better than 2.6%-4.4% recurrence rates reported to occur within first 2 years among patients with stage I endometrial carcinoma. 3, [17] [18] [19] Also recurrence rates in our patients without postoperative radiotherapy (4%) was lower than the literature. 12, 15 Lack of significantly better locoregional control achieved with pelvic radiotherapy in the previous studies has been explained in part because of the small sample size and partly because many cases were excluded from those studies. 3 In our opinion, inconsistency in results of studies addressing the need for adjuvant radiotherapy in intermediate risk (IA G3, IB G2) endometrial cancers may be attributable to heterogenity of subject populations composed of not only IA G3 or IB G2 patients but also low grade as well as high grade patients in these studies. 12, 15, 20, 21 Therefore, including a homogenous population composed of only stage IB grade 2 endometrial cancer patients seems to have a role in these results.
Interestingly, recent decisions of the FIGO Committee to declassify some properties of staging are presumably based on prognostic considerations that former IA and IB stages are elected to merge upon identification of common favorable prognosis for these sub-stages. Furthermore, Committee merged the former Stage IIA with Stage I disease due to the ambiguity of defining cervical invasion which has been based on the involvement of the cervical mucosa only. 22 Time will show the ultimate influence of this new staging system on improvements in the quality and consistency of patient care, and the quality of research in endometrial cancer. 22 Among 4 patients without postoperative radiotherapy who experienced local recurrence, first patient had lung metastasis in the 31st month and para-aortic lymph node metastasis in the 120th month and has been living for 139 months upon almost full response to hormonotherapy (Megestrole Acetate). Hormonotherapy with external pelvic and IC radiotherapy treatment was started for the second patient who experienced local recurrences in the 4th month alongside para-aortic and mediastinal lymph node metastasis and the third patient who admitted to the healthcare unit with both local recurrence and pelvic lymph node metastasis in the 8th month. Both patients, who experienced local recurrences and distant metastasis, are still alive in the 14th and 48th months without any disease progression. The fourth, fifth and sixth patients experienced only local recurrences. These patients are being followedup after receiving external and IC radiotherapy. The patients are alive and disease-free in the 7th, 23rd and 96th months.
Concerning prognostic factors determining local recurrence in endometrial cancers, no relation between disease progression and other variables including age of the patient, presence of lymphovascular invasion, and the type of past surgery in our study was in line with the literature reporting lack of a link between factors such as age (< 60 years, ≥ 60 years), tumor size (< 2 cm, ≥ 2 cm), parity (nulliparous or multiparous), lymphovascular invasion, diabetes mellitus and obesity and the prognosis of endometrial cancer. 3 On the other hand we have determined a significant positive relation of adjuvant RT to overall disease prognosis among our patients.
Late toxicity in patients receiving adjuvant radiotherapy seriously affects quality of life the patients. In the GOG study (12) G1-2 toxicity was 63% and G3-4 toxicity was 5%. In PORTEC I study 13 , 5-year late toxicity in all grades has been detected as 26%, while serious complications were seen in 3% of the patients. Although adjuvant radiotherapy reduces the risk of loco-regional recurrence as the present study, external beam radiotherapy carries an inherent risk of damage and toxicity and should be avoided in stage I endometrial cancer patients with no high risk factors (patients with grade 1 to 2 and stage Ia to b) since they have a low recurrence rate 6 In our study, 5 (6.5%) patients experienced vaginal stenosis and 1 (1.2%) patient underwent a colostomy due to rectitis.
In conclusion retrospective analysis of data concerning utility of post-operative adjuvant radiotherapy has revealed a significant improvement in 5-year local recurrence as well as survival rates of patients with intermediate-risk endometrial cancer. While better survival and diminished local relaps in our homogenous sub-population of patients with stage IB grade 2 endometrial cancer seems to be related to efficacy and safety of postoperative adjuvant radiotherapy, the need for larger scaled prospective studies is obvious to clarify its real prognostic value.
